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Merkel Cell
Polyomavirus
and Merkel Cell
Carcinoma, France

To the Editor: Merkel cell carci-
noma (MCC) is a primary cutaneous
neuroendocrine tumor. This aggressive
skin cancer is uncommon but increas-
ing in frequency. During 19862001,
incidence rate tripled; average annual
increase was 8% (1). MCC shares epi-
demiologic features with Kaposi sarco-
ma, a malignant tumor associated with
human herpesvirus 8§ infection (2). In
particular, MCC affects predominant-
ly immunocompromised patients such
as organ transplant recipients (3,4),
patients with B-cell lymphoid tumors
(5), and patients with AIDS (6). This
similarity between MCC and Kaposi
sarcoma may support the hypothesis
of an infectious origin of MCC.

A new polyomavirus, provision-
ally named Merkel cell polyomavirus
(MCPyV), has been recently identi-
fied in tumor tissue from patients with
MCC. Furthermore, clonal integration
of viral DNA within the tumor genome
was observed in most of the cases (7).
To assess the implication of MCPyV in
MCC, we tested tumor biopsy samples
collected from 9 patients with MCC.
Patient median age was 65 years, and
2 patients were immunocompromised
(patient 1 had a lymphoma, which
was treated with rituximab; patient 7
had psoriatic rheumatism, which was
treated with corticosteroids and meth-
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otrexate). As controls, biopsy samples
from 15 patients with diverse prolifer-
ative or inflammatory skin or mucosa
lesions were tested (Table).

DNA was extracted from fresh
tissue samples by using the QIAamp
DNA Mini Kit (QIAGEN, Courta-
boeuf, France) according to the manu-
facturer’s instructions. Paraffin was
removed from previously formalde-
hyde-fixed, paraffin-embedded biopsy
samples with xylene, and the samples
were rehydrated with decreasing con-
centrations of ethanol. The extracts
were tested for MCPyV DNA by
PCR using 3 sets of primers initially
described by Feng et al. (7) to target
the predicted T-antigen (LT1 and LT3
primer pairs) and the viral capsid (VP1
primer pair) coding regions. Extracted
DNA (5 pL) was added to 45 pL of the
reaction mixture, which contained 5 pL
10x PCR buffer, 10 uL 5x Q-solution
(QIAGEN), 2.5 mmol/L MgCl,, 200
pmol/L each dNTP, 2.5 units Taqg DNA
polymerase (QIAGEN), and 15 pmol
of each primer. Touchdown PCR con-
ditions were as follows: 95°C for 5 min
followed by 35 cycles of denaturation
at 95°C for 30 s; annealing at 61°C (10
cycles), 59°C (10 cycles), and 57°C
(15 cycles) for 30 s; extension at 72°C
for 1 min; and a final extension step at
72°C for 10 min. Amplification prod-
ucts were subjected to electrophoresis
in a 2% agarose, 1x Tris-borate-EDTA
gel stained with ethidium bromide and
examined under UV light. The sizes of
the fragments amplified with the LTI,
LT3, and VP1 primers pairs were 439,
308, and 351 bp, respectively. A nega-
tive control was included in each ex-
periment; positive samples were con-
firmed by analyzing a second stored
sample aliquot, and the amplified
fragments were sequenced by using
the same primers used for the amplifi-
cation. The sequences were submitted
to GenBank under accession numbers
AM992895-AM992906. Total DNA
level in sample extracts was measured
by using the LightCycler control DNA
kit targeting the B-globin gene (Roche
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Diagnostics, Meylan, France).
MCPyV sequences were detected
in 8 of the 9 patient samples and in
none of the control samples (Table).
Results for all 8 patients were positive
with the LT3 primer pair, whereas they
were positive for only 5 with the VP1
primer pair and only 1 with the LT1
primer pair (Table). Because the LTI,
VPI1, and LT3 primer pairs generate
the longer, intermediate, and shorter
DNA fragments, respectively, the dif-
ference in sensitivity could result from
the deleterious effect of formaldehyde
fixation on DNA; this effect would in-
crease with the length of the fragment
to be amplified. The negative result
obtained for patient 8 might suggest
that some MCC patients are not infect-
ed with MCPyV. This explanation is in
accordance with the findings of Feng
et al., who reported 80% prevalence
of MCPyV in patients with MCC (7).
Nevertheless, the single negative re-
sult observed in our study might alter-
natively be explained by insufficient

tissue or by DNA degradation through
the fixation and embedding process.
Indeed, the level of PB-globin gene
DNA was much lower in the sample
from this patient (441 pg/uL) than in
samples from the other patients (me-
dian 13,500 pg/uL, interquartile range
8,902—-19,750 pg/uL).

As observed with human papil-
lomaviruses, a gene disruption caused
by viral DNA integration into the host
genome might be an alternative hy-
pothesis to explain the lack of ampli-
fication of an MCPyV genome region
(8). Sequences of the amplified PCR
product were 99%-100% identical
to those reported by Feng et al. (7),
which indicates that this virus is ge-
netically stable.

In summary, we detected MCPyV
DNA sequences in 8 of 9 tumor sam-
ples from patients with MCC but in
none of 15 control samples. Our re-
sults confirm the likely association
of MCPyV with MCC. The epide-
miologic characteristics as well as the

carcinogenic role played by this newly
discovered virus need to be more thor-
oughly investigated.
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Table. Merkel cell polyomavirus from 9 patients with Merkel cell carcinoma and 15 control patients, France*

Patient PCR primer pair

no. Age,y  Sex Diagnosis Sample LT1 LT3 VP1
1 57 M MCC, primary Fresh biopsy, buttock + + +
2 61 F MCC, primary FFPE biopsy, buttock - + -
3 57 F MCC, primary FFPE biopsy, lower eyelid - + +
4 82 F MCC, primary FFPE biopsy, cheek - + -
5 78 M MCC, metastatic Fresh biopsy, jugular lymph node - + +
6 80 F MCC, primary Fresh biopsy, upper eyelid - + +
7 65 M MCC, primary FFPE biopsy, temple - + -
8 81 M MCC, primary FFPE biopsy, forearm - - -
9 60 M MCC, primary FFPE biopsy, forearm - + +
10 61 M Hyperkeratosis Fresh biopsy, foot - -
11 49 M Seborrheic keratosis, penis Fresh biopsy, penis shaft - - -
12 60 M Nonspecific lesion, esophagus Fresh biopsy, lesion - - -
13 40 M Nasal papilloma Fresh biopsy, papilloma — — -
14 58 M Anal condylomas Fresh biopsy, condyloma - - -
15 44 M Epidermodysplasia verruciformis Fresh biopsy, skin - - -
16 19 M Cutaneous warts Fresh biopsy, wart - - -
17 57 F Cutaneous warts Fresh biopsy, wart - - -
18 64 F Cutaneous nodule Fresh biopsy, skin - - -
19 6 F Pharyngeal papillomatosis Fresh biopsy, pharynx - - -
20 27 M Vocal cord polyp Fresh biopsy, polyp - — -
21 58 M Lichen Fresh biopsy, skin - - -
22 63 M Skin inflammation Fresh biopsy, skin - - -
23 72 M Skin inflammation Fresh biopsy, skin - - -
24 57 M Skin inflammation Fresh biopsy, skin — - —

*MCC, Merkel cell carcinoma; +, positive Merkel cell polyomavirus PCR amplification; FFPE, formaldehyde-fixed paraffin-embedded; —, negative Merkel
cell polyomavirus PCR amplification.
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Worldwide
Prevalence of
Head Lice

To the Editor: Pediculosis capitis
has been well-known since antiquity
(1). Human infestation can result in
psychological frustration for parents
and children (2); furthermore, preven-
tive and therapeutic practices, such as
head shaving and the “no-nit” policy
of excluding infected children from
school, can also induce social stress.

We sought to synthesize the avail-
able evidence regarding the world-
wide prevalence of lice infestation in
the 21st century by conducting a lit-
erature search of PubMed and Scopus
databases in which we searched for
the term pediculosis. We also searched
Google for the terms head lice/pedic-
ulosis capitis and individual country
names and evaluated references of the
articles and reports retrieved through
this search. Eligible studies were ar-
chived from January 1, 2000, to Janu-
ary 18, 2008.

We retrieved 55 studies (online
Technical Appendix, available from
www.cdc.gov/EID/content/14/9/1493-
Techapp.pdf). Most studies referred
to schoolchildren, but some involved
refugees, urban slums, child labor, jails,
orphanages, and fishing communities.

Most studies had been conducted
in Asia; Turkey was overrepresented.
Prevalence varied from 0.7% to 59%
and was higher in girls and women. Of
the 29 studies, 24 involved schoolchil-
dren; the other studies involved refu-
gee children, child laborers, the general
population, street children, jail inmates,
and children accompanying their moth-
ers in prison.

In Europe, prevalence varied from
0.48% to 22.4%. However, 1 study re-
ported a much higher annual incidence
(37.4%) in England (3). A study in
the Ukraine showed increasing adult
representation in the overall affected
population (4). Six studies involved
schoolchildren; the remaining studies
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involved refugees, homeless persons,
and the general population.

Data from Africa, with the excep-
tion of 1 study in South Africa, were
derived from Egypt. Prevalence var-
ied from 0% to 58.9% and was higher
in females. The study in South Africa
(5) challenges the generally accepted
concept that head lice infestation re-
fers to lower socioeconomic status; of
2 schools, 1 in a low socioeconomic
status area, populated by black stu-
dents only, and the other in a high so-
cioeconomic status area, populated by
students of various races, head lice in-
festation was found only in the second
school, solely among white pupils. Of
6 studies in Egypt, 4 involved diverse
populations: urban poor preschool
children, orphanage children, and the
general population.

Most studies in the Americas were
conducted in Brazil, although we also
found data from the United States,
Cuba, and Argentina. Prevalence var-
ied from 3.6% to 61.4% and was high-
er in females. Of 7 studies, 4 involved
populations other than schoolchildren
to some extent: urban slum residents,
fishing community residents, adoles-
cents and adults sampled randomly
from the general population, elderly
nursing home residents, and persons
living with repeatedly infested chil-
dren. A recent study in Brazil (6) noted
that prevalence rates determined by vi-
sual inspection are twice that of rates
determined by hair analysis.

Only 1 study has been performed
in Oceania. This study in Australia
reported prevalence of 13% and that
girls were more likely to have active
infection.

Our review shows that pediculo-
sis capitis is widespread throughout
the world and does not discriminate
on socioeconomic status grounds. The
traditional perception of head lice as a
parasitosis exclusively associated with
schoolchildren of low socioeconomic
status is challenged by some of the re-
ports (online Technical Appendix).
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Most studies underestimate over-
all prevalence by assessing it in a spe-
cific timeframe; to the contrary, head
lice infestation is a dynamic process
that can spread hypergeometrically in
closed environments such as schools
and in the community (7). The point-
prevalence reported by Heukelbach et
al (8) may represent a more accurate
indicator.

Although socioeconomic status
seems to be an indicator of the mag-
nitude of lice infestation, more spe-
cific determinants are the dynamic
processes of hygienic status and over-
crowding. A recent study in Turkey
compared 2 neighboring villages with
different socioeconomic status. The
only factor that was statistically sig-
nificantly related to pediculosis capitis
was size of the household; >6 inhab-
itants was associated with increased
prevalence (9).

Another parameter that may indi-
rectly influence overall prevalence and
account for the leveling of the preva-
lence gradient between rich and poor is
awareness of head lice and preventive
and therapeutic practices. A study in
Australia showed that although parents
prefer to play a major role in preven-
tion and treatment, they may lack in-
sight into recent advances and dilem-
mas regarding these measures (10).

Variations in reported prevalence
were found even in data from the
same country. These differences can
result from surveys being conducted
during different seasons, various ex-
amination techniques, reporting of
active infestation or presence of nits,
and potential introduction of effec-
tive pediculicides.

Although head lice account
for a substantial number of missed
schooldays in children, among others,
it is surprising that pediculosis capitis
is not monitored and prevalence is not
regularly reported. Although we can-
not extinguish the parasite, effective
monitoring and planning will enable
us to limit the prevalence and distribu-
tion of this parasitosis.
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Texas Isolates
Closely Related to
Bacillus anthracis

Ames

To the Editor: Forensic and
epidemiologic investigation of the
2001 bioterrorism-associated anthrax
attacks used multiple-locus variable-
number  tandem-repeat analysis
(MLVA) to identify the attack strain as
Ames (1). Strain identity was essential
for subsequent molecular epidemio-
logic and forensic investigations of this
biocrime. To more easily identify this
particular strain, comparative whole-
genome sequencing (2) and phylogenet-
ic analyses were used to identify single-
nucleotide polymorphisms (SNPs) that
seem highly specific for Ames strain
identification (3). Because Bacillus
anthracis is a recently emerged clonal
pathogen, these SNPs represent highly
evolutionarily stable markers (4) that
are amenable to many rapid and cost-
effective analytical techniques.

MLVA and the Ames-specific SNP
assay indicate that the Ames strain has
been isolated from nature only 1 time, in
southern Texas, USA. Several lineages
of B. anthracis (5) have been ecologi-
cally established in North America. The
A.Br.009 clade is the most successful
and widely dispersed in North America,
but it is not closely related to the Ames

Emerging Infectious Diseases ¢« www.cdc.gov/eid « Vol. 14, No. 9, September 2008



strain (5), which is a member of the
A.Br.001 clade. Although A.Br.001 is
not as successful as A.Br.009, it appears
to be ecologically well established in
southern Texas. Analyses of outbreaks
in this region from 1974 to 2000 found
190 culture-confirmed cases clustered
mainly in 5 counties (6). A major epi-
zootic in Texas in 2001 paralleled this
trend. This outbreak (6) affected many
deer species, horses, and bovids (total
1,637), which suggests that this clade
is well established and not limited to
cultivated areas and domesticated live-
stock. Previous molecular and epidemi-
ologic analyses (3) of isolates from this
region identified close, but not identi-
cal, matches to the Ames strain, which
suggests that more intense surveillance
in this region would likely yield more
Ames and Ames-like isolates. Two
recent (2006 and 2007) outbreaks in
Texas confirmed this suggestion.
Isolates from the 2006 and 2007
outbreaks were initially screened by
using an 8-marker MLVA system
(MLVAS) as described by Keim et al.

(7). The MLVAS genotypes were iden-
tical to the B. anthracis Ames strain
(GT62). Additional analysis by a 15-
marker (MLVAI15) variable-number
tandem repeats (VNTR) system (5)
again generated an MLVALS geno-
type that was identical to the original
Ames strain (A0462) and to the 2001
bioterrorism-associated attack strain
(A2012) (Figure). Given the identical
MLVA genotypes, could these natural
strains be differentiated from the labo-
ratory or biocrime Ames strain by us-
ing higher resolution genotyping?

We developed 6 Ames strain—spe-
cific SNPs to address the potential that
the Ames strain might reappear natu-
rally and hinder epidemiologic and
forensic investigations (3). We found
that 5 of 6 SNP loci could be used to
distinguish between all known natural
isolates and laboratory or biocrime
isolates (Figure). Results were consis-
tent with our previous identification
of a B. anthracis isolate from a goat
kid in Texas in 1997 (A0394) as being
closely related to the Ames strain (3).

Sterne

2. A0394:
"Texas goat'
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However, the 2006 and 2007 isolates
from Texas were even more closely re-
lated to the Ames strain because they
also shared the MLVAILS genotype
with Ames. In contrast, the 1997 goat
isolate differed by a single mutational
step at the BaVNTR16 locus (Figure).
Hence, 5 of 6 SNP markers enabled
differentiation among Ames and Ames
near relatives even when VNTR pro-
files were identical.

Resolution of nearly identical
genotypes might also be accomplished
by using additional VNTRs (8) or hy-
permutable loci (9). However, we
doubt that this approach would be
better than whole-genome sequencing
with interrogation of resultant SNPs
because these markers would most
likely result in topologic conflicts due
to homoplasy (10). The available epi-
demiologic data from other isolates in-
cluded in this clade show that although
the Ames clade is well established in
southern Texas, no subsequently re-
covered natural isolates completely
match the original Ames isolate.

3a. A1115
3b. A1117
Texas 2001

5 Ames SNPs
PS-52 (C —A)
Branchi-7 (A —=C)
Branch1-26 (C—~T)
Branch1-28 (G—=T)
Branch1-31 (G-~ A)

4, Texas 2006

5. Texas 2007 1. Ames

Figure. Geographic and phylogenetic relationships among strains closely related to Bacillus anthracis Ames strain. A) Spatial relationships
among Ames-like isolates from southern Texas. 1, location of the original Ames strain, isolated from Jim Hogg County, Texas, in 1981; 2,
closely related Texas 1997 goat isolate (A0394); 3a and 3b, Texas 2001 isolates; 4 and 5, most recent cases, i.e., Texas 2006 (Kinney
County) and Texas 2007 (Uvalde County). B) Genetic relationships among isolates with variable-number tandem-repeat and single-
nucleotide polymorphism (SNP) differences giving rise to that particular branch (arrows). The numbers at each branch terminus correlate
with the numbers depicted on the map. SNP states are from ancestral to derived.
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The precision of subtyping assays
is a matter of importance and debate
for epidemiologic and, recently, fo-
rensic investigations. Strain identity
is commonly used to infer a common
source even when spatial and tempo-
ral data are not congruent. Moreover,
the definition of a strain is somewhat
unclear and relies on analytical meth-
ods that vary widely. Therefore, iso-
lates may be erroneously excluded or
included into a strain definition and
disease outbreak as illustrated with
the Ames strain and 2 contrasting ap-
proaches to identification. MLVAI1S5
ties naturally occurring isolates to
bioterrorism-associated attacks, while
specific SNP assays can distinguish
among them.

MLVA is an unbiased approach
and can be used on any set of B. an-
thracis strains, although, as in the
2006 and 2007 Texas outbreaks, it
can be limited in resolving power. In
contrast, our SNP assays have great
resolving power but are useful only
for differentiating the Ames strain,
thus limiting their value to categorical
inclusion or exclusion in outbreaks.
Future rational use of a battery of dif-
ferent molecular signatures will yield
far greater insights into strain iden-
tity than the application of 1 specific
signature.

Funding for this project was provided
to Northern Arizona University by the De-
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and Technology Directorate (contract no.
NBCH2070001) and by the Cowden En-
dowment for Microbiology at Northern
Arizona University.
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Bluetongue in
Eurasian Lynx

To the Editor: Bluetongue is an
infectious disease of ruminants; it is
caused by bluetongue virus (BTV),
has 24 known serotypes, and is trans-
mitted by several species of Culi-
coides biting midges. The disease
mainly affects sheep and occurs when
susceptible animals are introduced to
areas where BTV circulates or when
BTV is introduced to naive ruminant
populations. The natural host range is
strictly limited to ruminants, although
seroconversion without disease has
been reported in carnivores (1). We re-
port BTV infection, disease, and death
in 2 Eurasian lynx (Lynx lynx) and the
isolation of BTV serotype 8 (BTV-8)
from this carnivorous species.

The 2 Eurasian lynx, held in the
same cage in a zoo in Belgium, became
lethargic in September 2007; animal 1
died after 2 days, and animal 2 died in
February 2008. Both had been fed ru-
minant fetuses and stillborns from sur-
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rounding farms in an area where many
bluetongue cases had been confirmed
(2). Necropsy findings for animal 1
were anemia, subcutaneous hemato-
mas, petechial hemorrhages, and lung
congestion with edema. Necropsy
findings for animal 2 were emacia-
tion, anemia, enlarged and gelatinous
lymph nodes, petechial hemorrhages,
and pneumonia. For each animal, mi-
croscopic examination showed edem-
atous vascular walls; enlarged en-
dothelial cells; and evidence of acute
to subacute vasculitis in muscle, myo-
cardium, peritoneum, and lung. Tissue
samples (spleen, lung, intestine) were
analyzed by using 2 real-time reverse
transcriptase—quantitative PCR tech-
niques targeting BTV segment 5 and
host B-actin mRNA as a control. BTV
RNA was found in all samples from
animal 1; cycle threshold values (3)
ranged from 28.6 to 36.2. Tissues from
animal 2 were negative for BTV RNA.
Although the internal control was
originally designed to detect B-actin
mRNA of bovine or ovine species,
clear positive signals were noted in
all lynx samples, which indicated that
this was a reliable control procedure.
Infectious virus was subsequently iso-
lated from the lung sample of animal
1 after inoculation of embryonated
chicken eggs and amplification in
baby hamster kidney—21 cell cultures
(4). The specificity of the cytopathic
effect, observed 48 hours after pas-
sage on baby hamster kidney—21 cells,
was confirmed by real-time reverse
transcriptase—quantitative PCR. Virus
neutralization using specific reference
serum (5) proved that the isolated vi-
rus was BTV-8. Anti-BTV antibod-
ies were detected in lung tissue fluid
from animal 2 (ID Screen Bluetongue
Competition assay, ID VET, Monpel-
lier, France) (6).

We describe a natural, wild-type
infection of a carnivorous species. Al-
though deaths have been documented
in dogs accidentally infected with a
BTV-contaminated vaccine (7), the 2
lynx in this report were neither vacci-
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nated nor medically treated by injec-
tion. BTV-8 was first introduced to
northern Europe in 2006 and has sub-
sequently spread rapidly to many coun-
tries on that continent. During 2007, a
total of 6,870 bluetongue cases were
reported in Belgium (2); animal 1 died
in September 2007, which correspond-
ed to the peak of bluetongue outbreaks
in that region. No deaths were report-
ed during that period among other ani-
mals, including ruminants, held in the
same zoo as the 2 lynx reported here.
The time lapse between initial clinical
signs and death could explain the fail-
ure to detect BTV-8 RNA in animal 2.
Although speculative, the suspicion of
bluetongue in this animal is based on
the presence of anti-BTV-8 antibod-
ies, vasculitis, and pneumonia, which
have been found in dogs accidentally
infected with BTV (7).

This report raises questions about
the current knowledge of the epide-
miology of bluetongue. Bluetongue in
lynx indicates that the list of known
susceptible species must be widened, at
least for serotype 8. Although infection
of a susceptible host by an insect vector
is the only proven natural transmission
mechanism forwild-type BTV, transpla-
cental transmission of BTV-§, resulting
in the birth of seropositive (8) or virus-
positive calves (9), has recently been
described in cattle. Although infection
by an insect vector cannot be excluded,
transmission by the oral route must be
strongly suspected because the lynx
described in this report had been fed
ruminant fetuses and stillborn animals
from surrounding farms. This possibil-
ity is supported by a previous suspicion
that seroconversion to BTV in carni-
vores was a result of oral infection (1).
The possibility of oral transmission is
also supported by evidence of lateral
transmission of BTV infection to cattle
having occurred, in the absence of in-
sect vectors, as a result of direct contact
with newborn viremic calves born to
infected dams that had been imported
to Northern Ireland from a bluetongue-
infected region of continental Europe

LETTERS

(S. Kennedy, unpub. data). The role of
wildlife, especially carnivores, in the
epidemiology of bluetongue deserves
further study to elucidate their role as
either dead-end hosts or new sources
of infection for livestock and to help
determine the risks for wildlife popula-
tions.

Our findings clearly indicate that
a novel transmission pathway enables
the virus to cross species. Conse-
quently, transmission to other species,
including domestic animals, can no
longer be excluded. Moreover, oral
transmission is likely to have consid-
erable implications for disease control,
including vaccination, because BTV-8
is a fast-emerging virus with major fi-
nancial consequences.
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Indigenous Dengue
Fever, Buenos
Aires, Argentina

To the Editor: For 2 decades
dengue has increased in the Americas,
with epidemic peaks every 3 to 5 years
(1). The disease has reemerged in 3
South American countries bordering
Argentina, namely, Bolivia, Brazil,
and Paraguay.

Argentina had remained free from
dengue for >80 years before the dis-
ease was reintroduced in 1998 (2) as
a consequence of insufficient mos-
quito control and importation of cases
from disease-epidemic areas. Since
then, indigenous dengue circulation
has only been reported in the northern
provinces of the country, which are
close to endemoepidemic countries.
However, the principal dengue vec-
tor, the Aedes aegypti mosquito,, has
spread southward to latitude 35°S near
Buenos Aires (3).

We describe what might be the
southernmost indigenous case of
dengue fever documented in South
America; this case occurred in 2007,
an epidemic peak year for the disease
on this continent (1). The patient was
a pneumonologist who worked part-
time at Muiiz Hospital, a referral
infectious diseases treatment center
in the Buenos Aires Federal District.
She also provided healthcare at an
outpatient clinic in Lanus, her town of
residence, a suburb 6 km south of the
Federal District. Febrile illness started
suddenly in February 2007, midsum-
mer season in Argentina. On day 5 of
illness, fever was replaced by a short-
lived rash and itching followed by as-
thenia and nausea that persisted for 2
days. The patient had not traveled or
been accidentally exposed to patients’
blood during the previous weeks. She
had never been vaccinated against yel-
low fever. Dengue fever was only sus-
pected retrospectively.

Serologic results provided sup-
portive evidence of a recent dengue

infection i.e., presence of immuno-
globulin M, as determined by anti-
body-capture enzyme immunoassay,
and immunoglobulin G seroconversion
by 90% plaque reduction neutraliza-
tion test on Vero cells (4). As shown in
the Table, dengue virus serotype 3 was
identified, and antibody results were
negative for 3 other flaviviruses. Thus,
this case fulfils Pan American Health
Organization criteria for the diagnosis
of dengue fever (5). Household con-
tacts were seronegative.

For several years, conditions have
been set for dengue virus circulation in
Buenos Aires’ urban and suburban ar-
eas because of the abundance of mos-
quitoes and disease in persons recently
returning from neighboring countries.
Risk for vector transmission is highest
in the peripheral quarters of the city
and towards late summer (6). Besides,
Buenos Aires, like other Latin Ameri-
can metropolitan areas, is undergoing
demographic changes that convey fur-
ther risk for mosquito-borne disease
transmission, namely, accelerated
population growth mainly caused by
informal settlements, deficient public
health infrastructure and basic ser-
vices, unregulated immigration from
neighboring countries, and increased
international mobility especially in or
from neighboring countries (1).

Only imported dengue cases have
been previously documented in Bue-
nos Aires (2). According to official in-
formation, all 158 cases confirmed by
antibody conversion in Buenos Aires
Federal District and Province during
2007 were also imported (7). Of these,
50 occurred in the southern suburban
district where our patient lives and
works. In the summer of 2007, dengue
infection was mainly introduced into
the area by Paraguayan natives living
in Buenos Aires who had recently vis-
ited their homeland. Dengue 3 serotype
conversion was demonstrated in most
of the cases investigated by plaque re-
duction neutralization assay, except for
a few cases imported from Brazil, in
which dengue 1 serotype was detected.
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Table. Serologic findings of an autochthonous case of dengue fever, Buenos Aires, February 2007

Plaque reduction neutralization test (90%)

MAC- Saint Louis West Nile  Yellow fever Dengue 1 Dengue2 Dengue3 Dengue 4
Date (days after onset)  ELISA*  encephalitis virus virus virus virus virus virus virus
2007 Jul 7 (16) + <20 <20 <20 80 <20 80 <20
2007 Apr 13 (53) ND <20 <20 <20 40 <20 640 <20

*Immunoglobulin M antibody-capture enzyme immunoassay with suckling mouse dengue virus antigen mixture of dengue 1, dengue 2, dengue 3, and

dengue 4 serotypes. ND, not determined.

Most of the patients whose cases
were diagnosed in Buenos Aires, in-
cluding 5 who required hospitaliza-
tion, were referred to Muiliz Hospital.
Built a century ago, Muiiiz Hospital
comprises a number of independent
pavilions surrounded by a spacious
garden, where mosquitoes thrive,
especially in summer. Thus, vector-
borne infection in this case might have
occurred either in Muiiiz Hospital, in
the Federal District, or in the southern
city suburb, where the patient lives
and works.

Until recently, dengue had not
been suspected in patients with a fever
living in the Buenos Aires area in the
absence of a recent history of travel to
an endemoepidemic area. Confirma-
tion of our case was evidence of local
circulation of dengue virus. Thereafter,
serum testing became recommended in
Buenos Aires for acute febrile illness,
among other dengue surveillance in-
terventions in the area. More recently,
epidemiologic surveillance of febrile
illness has been strengthened country-
wide upon the recent reporting of yel-
low fever cases in Argentina (8).

No circulation of dengue virus
was reported in Buenos Aires during
the first 10 epidemiologic weeks of
2008. However, vector control mea-
sures should be strengthened to mini-
mize the risk of infective persons trig-
gering an epidemic of dengue or other
flavivirus disease.

Marcela Natiello,
Viviana Ritacco,

Maria Alejandra Morales,
Bettina Deodato, Marisa Picollo,
Edith Dinerstein,
and Delia Enria
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Naegleria fowleri in
Well Water

To the Editor: Naegleria fowleri,
a protozoon found in hot springs and
warm surface water, can cause pri-
mary amebic meningoencephalitis in
humans. A survey of drinking water
supply wells in Arizona determined
that wells can be colonized and may
be an unrecognized source of this or-
ganism that could present a human
health risk.

N. fowleri is a free-living amebo-
flagellate found in warm bodies of wa-
ter such as ponds, irrigation ditches,
lakes, coastal waters, and hot springs
and can cause primary amebic menin-
goencephalitis. Humans come into
contact with N. fowleri by swimming
or bathing, particularly in surface wa-
ters. The ameba enters the nasal pas-
sages, penetrates the nasopharyngeal
mucosa, and migrates to the olfactory
nerves, eventually invading the brain
through the cribriform plate (1). From
1995 to 2004, N. fowleri killed 23 per-
sons in the United States (2), includ-
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ing 2 children in the Phoenix, Arizona,
area in 2002, who had been exposed
to well water but had not consumed
it (3). There have been 6 documented
deaths in 2007, all in warmer regions
(Arizona, Texas, Florida) (4).

Although N. fowleri’s presence
in surface waters is well documented
(5,6), no previous studies on its occur-
rence in wells have been conducted.
We studied high-volume drinking wa-
ter wells operated by municipal utili-
ties or private water companies in the
greater Phoenix and Tucson, Arizona,
areas. Previous data from 500 wells in
the region showed temperatures rang-
ing from 13°C to 46°C. Typical well
discharges ranged from hundreds to
>3,780 L per minute. Well depths var-
ied from 100 m to >300 m.

Well water samples were collect-
ed by using 1-L sterile polyethylene
bottles at or near the wellhead before
disinfection by well owners or utilities
(7). In phase 1, samples were collected
after wells were flushed until the wa-
ter was clear. During phase 2, samples
were collected as water was turned on
from spigots at or near wellheads (ini-
tial) and after a 3-borehole volume had
flushed through the system (purged).
Additional wells were sampled dur-
ing this phase. Samples were tested
for temperature, pH, turbidity, chlo-
rine residual, conductance, coliforms,
heterotrophic bacterial plate counts
(HPC), and Escherichia coli follow-
ing standard methods (7).

To test for viable amebas, we
spread aliquots on nonnutrient agar
seeded with E. coli at 37°C (3,8). We
placed scrapings from the advancing
front of subsequent ameba plaques in
distilled water to identify enflagellation
(5); however, precise species identifi-
cation was not possible. Live amebae

were therefore harvested for PCR anal-
ysis to specifically identify N. fowleri.
We chose PCR over the mouse pathoge-
nicity test because other Naegleria spe-
cies that are nonpathogenic in humans
are lethal in mice (8). The genotype of
isolates was not determined because all
of the described genotypes found in the
United States have been shown to be
pathogenic in humans (9).

To concentrate trophozoites/
cysts, we gently agitated samples for
2 minutes and then centrifuged and
filtered them through polyethylene
filters (2-um pore; Millipore, Bed-
ford, MA, USA). A 10-uL volume of
concentrate was used as a template
for nested PCR (3,8) (triplicate tests
were conducted immediately and af-
ter a 2-week 37°C incubation). Posi-
tive and negative PCR products were
frozen at —80°C, coded to prevent
bias, and shipped to Francine Marcia-
no-Cabral at Virginia Commonwealth
University for confirmation by clon-
ing and sequencing (3).

The general microbial quality of
the wells was as follows: 73 (51%)
had >500 HPC/mL; 8 (5.5%) were
positive for coliforms; none were pos-
itive for E. coli. Oils used to lubricate
well motors may result in the growth
of HPC in well water (10). N. fowl-
eri feeds on heterotrophic bacteria in
water and could multiply in the well
casing. This may explain N. fowleri’s
colonization of wells.

The recent association in Arizona
between unchlorinated drinking wa-
ter and the transmission of N. fowleri
suggests that groundwater has been an
unrecognized source of this organism.
PCR detected N. fowleri DNA in 11
(7.7%) of 143 wells. Of 185 total sam-
ples, 30 (16.2%) tested positive for
N. fowleri (Table). The organism was

Table. Naegleria fowleri in well water samples, Arizona

Sample type* No. (%) positive

Initial 4/40 (10)

Purged 26/145 (17.9)

All 30/185 (16.2)

*Samples were collected before and after purging 3 borehole volumes. PCR was used to test

samples.
1500 Emerging Infectious Diseases *« www.cdc.gov/eid « Vol. 14, No. 9,

most often detected after the wells had
been purged (17.9% purged vs. 10.0%
initial samples), suggesting that N.
fowleri was present in the aquifer or
was released from the well casing or
column during pumping. The wells
testing positive for N. fowleri ranged
in temperature from 21.9°C to 37.4°C
(average 29.0°C; median 29.5°C).
The live trophozoite form was
confirmed in only 1 well, though 11
of 143 wells tested positive according
to PCR. This discrepancy may be due
to the low occurrence of trophozoites
in water or to differences in assay vol-
umes for detection of live trophozoites
(0.75 mL) versus PCR (30 mL equiva-
lent unconcentrated volume). PCR is
also more sensitive, capable of detect-
ing 100 organisms/L in an unconcen-
trated sample (8); however, PCR did
not determine if the amebas were in-
fectious. Although PCR can determine
the species by using primers for a spe-
cific gene sequence not found in other
Naegleria species, it cannot determine
the life stage (cyst/trophozoite). Tro-
phozoites are believed to be the infec-
tious form of the organism (1); none-
theless, cysts can be equally harmful
because they may revert to tropho-
zoites under optimal conditions (1).
The surprisingly common occurrence
of N. fowleri in drinking water wells
suggests that groundwaters may be an
unrecognized human health threat.
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Popular and
Scientific Attitudes
Regarding
Pandemic Influenza

To the Editor: Blendon et al. (1)
described a survey of public attitudes
regarding Americans’ willingness and
ability to follow the advice of public
health officials during a severe influ-
enza pandemic. The authors’ results,
however, can only be considered in-
dicative if Americans’ perceptions of
pandemic influenza during the next
pandemic are comparable to those as-
sociated with the hypothetical event
they imagined while participating in
the survey by Blendon et al.

By asking respondents to imagine
a “severe outbreak” of “a new type of
flu,” the authors likely portrayed to sur-
vey participants an image of pandemic
flu as an event starkly different from
ordinary flu seasons. Although such
a contrast reinforces popular percep-
tions of pandemic flu as a catastrophic
event (2), it is not supported by histor-
ical studies which show that, in terms
of deaths, recent pandemics have been
comparable to (3) or less deadly than
(4) ordinary influenza seasons.

A gap thus exists between the
perceptions and reality of pandemic
influenza. Although the authors de-
scribed pandemic flu as an “unfamiliar
crisis” that “many of the respondents
may not have been familiar with,” in
actuality, 39% of survey respondents
were >50 years of age and therefore
had firsthand experience of 1 or more

LETTERS

past pandemics. (The last 2 pandemics
occurred in 1957 and 1968; a pandem-
ic was predicted in 1976, but never
materialized.) Whether those respon-
dents were aware that they had lived
through past pandemics is a question
with important implications for the
survey results, but unfortunately, this
understanding was not queried by the
authors. For example, would all of the
94% of respondents who reported a
willingness to isolate themselves at
home for 7-10 days if that were rec-
ommended by health authorities—in
effect, “voluntarily” placing them-
selves in quarantine—also be willing
to do so during a pandemic no more
severe than ordinary influenza?

If even those who have experi-
enced pandemics do not recall them
as particularly memorable events, it
calls for a rethinking of public com-
munication strategies with respect to
influenza. Perhaps a first step is to ac-
knowledge that as the past 2 pandem-
ics have not been public health crises,
the next pandemic may likewise also
not be a crisis.

Peter Doshi
Author affiliation: Massachusetts Institute
of Technology, Cambridge, Massachusetts,
USA

DOI: 10.3201/eid1409.080647

References

1. Blendon RJ, Koonin LM, Benson JM, Ce-
tron MS, Pollard WE, Mitchell EW, et al.
Public response to community mitigation
measures for pandemic influenza. Emerg
Infect Dis. 2008;14:778-86.

2. Appenzeller T. Tracking the next killer flu.
Natl Geogr Mag. 2005;208:2-31.

3. Doshi P. Trends in recorded influenza
mortality: United States, 1900-2004. Am
J Public Health. 2008;98:939-45. DOI:
10.2105/AJPH.2007.119933

4. Simonsen L, Taylor R, Viboud C, Dush-
off J, Miller M. US flu mortality estimates
are based on solid science [internet]. BMJ
[rapid response]. 2006 Jan 11 [cited 2008
May 4]. Available from: http://www.bmj.
com/cgi/eletters/331/7529/1412#125778

1501



LETTERS

Peter Doshi,
Anthropology;  and

Address for correspondence:
History; Science,
Technology, and Society Program, E51-070,
Massachusetts Institute of Technology, 77
Massachusetts Ave, Cambridge, MA 02139,

USA; email: pnd@mit.edu

In Response: We agree with Doshi
(1) that in our study, reported in Public
Response to Community Mitigation
Measures for Pandemic Influenza (2),
we purposely asked respondents to
imagine a “severe outbreak” of “a new
type of flu,” and that possible scenario
was vastly different from ordinary
flu seasons. Although previous pan-
demics have varied in their severity
(3) and their concomitant illness and
mortality rates, we were particularly
interested in the public’s response to
community mitigation interventions
(4) that would only be recommended
if a severe 1918-like pandemic oc-
curred (e.g., Pandemic Severity Index
4 or5).

A great deal of cooperation from
the public would be required to suc-
cessfully implement community miti-
gation measures during a pandemic.
The intensity of interventions must

be matched with the severity of a
pandemic to maximize the available
public health benefit that may result
from using these measures while min-
imizing untoward secondary effects.
Socially disruptive measures such
as dismissing children from schools,
closing childcare programs, social dis-
tancing in the community and at the
workplace, and cancelling large gath-
erings would likely reduce community
transmission of pandemic disease, but
would also create challenges for the
public. Therefore, these interventions
would only be recommended if the se-
verity of the pandemic warranted their
use. The survey was conducted to in-
form policy-makers who were, at the
time, developing recommendations
for community-based interventions.
Thus, a severe pandemic was used as
the scenario for this national survey to
gauge the public’s response to these
proposed public health measures.

Robert J. Blendon,
Lisa M. Koonin,
John M. Benson,
Martin S. Cetron,
William E. Pollard,
Elizabeth W. Mitchell,
Kathleen J. Weldon,
and Melissa J. Herrmann
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Merkel [mar’-kal] Cells

Specialized cells found near the dermal-epidermal junction, characterized by numerous membrane-bound granules
with dense cores. The cells were named after German anatomy professor Friedrich Sigmund Merkel, who
experimented with osmium tetroxide staining and described these cells in 1875. First identified in the skin of a
mole, they were later found in human skin. The cells are responsible for the highly malignant skin tumor known as
Merkel cell carcinoma. An infectious cause for Merkel cell carcinoma has been proposed.

Sources:

Dorland’s illustrated medical dictionary, 31st edition. Philadelphia: Saunders/Elsevier; 2007; http://www.whonamedit.

com; Merkel FS. Tastzellen und Tastkorperchen bei den Hausthieren und beim Menschen. Archiv fiir mikroskopische Anatomie.
1875;11:636-52; Foulongne, V, Kluger N, Dereure O, Brieu N, Guillot B, Segondy M. Merkel cell polyomavirus and Merkel cell
carcinoma, France [letter]. Emerg Infect Dis. 2008;14:1491-2.
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Food-Borne
Parasitic Zoonoses:
Fish and Plant-
Borne Parasites
(World Class
Parasites)

K. Darwin Murrell and
Bernard Fried, editors

Springer, New York, New York,
USA, 2007

ISBN-10: 0387713573
ISBN-13: 978-0-387-71357-1
Pages: 686; Price: US $169

With >4,000 biomedical journals
currently available, and more being
added seemingly every month, one
of the most overwhelming and daunt-
ing tasks for any health professional
is to stay current with the literature.
A welcomed lifeline has been the
World Class Parasites series of publi-
cations that have made this challenge
much easier to manage. The latest
text (Volume 11), Food-Borne Para-
sitic Zoonoses: Fish and Plant-Borne
Parasites, is a superb addition to this
series. Murrell and Fried have brought
together a stellar group of contributors
in a comprehensive and up-to-date re-
view of the helminthic zoonoses that
are transmitted through fish and plant
consumption. Given that the distribu-
tion and effect of these zoonoses re-
main woefully underappreciated, they
are deserving of the justifiable atten-
tion brought by this book.

The first 9 chapters provide a
thorough discussion of intestinal,
liver, and lung flukes; fish-borne tape-
worms; and tissue nematodes. Two su-
perb chapters on immunologic aspects
and molecular epidemiology of these
parasites complete the text. There is
much to extol in this volume. In an
era of justifiable focus on molecular
biology and genetics, it is heartening
to see the broad-based and integrated
approach taken by the editors and
collaborators. This approach success-
fully accomplishes the stated objec-
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tive of the editors to ... celebrate the
diversity of approach that comprises
modern parasitological research.” The
chapters are clearly written and well
organized with a balance of both clas-
sic, historic articles as well as impor-
tant recent work.

The editors and authors have ob-
viously made a priority of ensuring
that the material is widely accessible
to scientists and health profession-
als in diverse disciplines. They have
presented detailed information on the
biology, life cycles, natural history,
diagnosis, treatment, epidemiology,
and control of the agents or infec-
tions discussed. Current diagnostic
techniques are thoroughly addressed.
Insightful discussion is provided at
the end of each chapter on current
gaps in knowledge and research needs
that offers a coherent roadmap for fu-
ture studies. The chapter on intestinal
capillariasis by Cross and Belizario
is particularly noteworthy. Abundant
images of exceptional quality are in-
cluded and this adds substantially to
the text. More color images would
have been of value, but they may have
made the text prohibitively expensive.
Some chapters could have had ad-
ditional discussion of epidemiologic
aspects and a few typos can be found,
but these do not diminish the value of
this outstanding work.

Food-Borne Parasitic Zoonoses:
Fish and Plant-Borne Parasites is a text
of exceptional quality that should have
broad appeal and utility for health pro-
fessionals, researchers, medical and
public health students, and policy mak-
ers. Given the increasing interest in
neglected tropical diseases, this book
is a timely and commendable work
that will promote efforts to reduce the
effects of these parasitic agents.

Frank J. Sorvillo
Author affiliation: University of California,
Los Angeles, California, USA

DOI: 10.3201/eid1409.080495
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Epidemiologic
Principles and
Food Safety

Tamar Lasky, editor

Oxford University Press, New York,
New York, USA, 2007

ISBN-10: 0-19-517263-9

ISBN-13: 978-0-19-517263-8

Pages: 272; Price: US $49.95

This text is an ambitious overview
of the wide field of public health and
food safety. Topics include foodborne
pathogens, public health surveillance,
basic epidemiologic principles, study
design and outbreak management,
food production, and food safety
regulation. A substantial amount of
attention has focused recently on the
complexity of the food safety system
in the United States, which includes a
huge number of agencies, sometimes
overlapping programs, databases and
legal authority, and the inevitable con-
sequence of inefficient and confusing
communication. In light of these cir-
cumstances, this text provides a perti-
nent overview of the system that will
be useful even to those very familiar
with a particular aspect of the food
safety continuum.

The descriptions of existing sur-
veillance systems, sources of food
consumption data, the federal regula-
tory system approach to risk assess-
ment, food production and controls,
and the regulatory environment are
particularly clear, useful, and timely
descriptions of sometimes vexingly
complex systems. Clearly, such a
breadth of topics cannot be addressed
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in great detail in a single text, but many
of the subjects are seldom summarized
so cogently, and readers interested in
exploring particular topics will find
this text provides a nice foundation
for delving more deeply into the lit-
erature. This book provides something
for everyone—an excellent overview

for students, epidemiologists, regula-
tors, academicians, industry represen-
tatives, and others interested in a broad
survey of the field.

Timothy Jones
Author affiliation: Tennessee Department of
Health, Nashville, Tennessee, USA

DOI: 10.3201/eid1409.080585

Address for correspondence: Timothy Jones,
Tennessee Department of Health, Commun-
icable and Environmental Disease Services,
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Bartolomé Esteban Murillo (1617-1682) The Young Beggar (detail) (c. 1650) Oil on canvas (1.34 m x 1 m) Photo: C. Jean. Louvre,

ABOUT THE COVER

Paris, France. Réunion des Musées Nationaux/Art Resource, New York, NY

“How comes it, Rocinante, you’re so lean?”
“I'm underfed, with overwork I’'m worn”

—Cervantes

Polyxeni Potter

¢ 6T here are only two families in the world, the Haves

and the Haven’ts,” wrote Miguel de Cervantes
(1547-1616) at a time he viewed as “no golden age” in his
native Spain (1). A brilliant satirist, Cervantes ridiculed the
socially divisive mores of a gilded imaginary past held onto
for too long and seeming all the more incongruous amidst
the poverty and oppression of his own life.

Spain in the 17th century, its empire collapsed and pop-
ulation ravaged by three plague epidemics, was embroiled
in conflict abroad and royal mismanagement at home. Its
misadventures, chronicled in the plays of Lope de Vega
and Calderon, also fueled the genius of Diego Velazquez,
Francisco de Zurbaran, Jusepe de Ribera, and Bartolomé
Esteban Murillo. They, too, advanced the cultural front by
constructing from the rabble a Spanish school of painting
for the ages.

Spanish baroque, as the school came to be known, ex-
panded on similar art movements in the Netherlands and

Author affiliation: Centers for Disease Control and Prevention, At-
lanta, Georgia, USA

DOI: 10.3201/eid1409.000000
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elsewhere in Europe. Immortalizing royals and street ped-
dlers alike, it left a vivid record of the times. Among the
greats of this period, Murillo, a native of Seville known as
much for his good character as his artistic talent, painted
the indigent and populated lofty religious scenes with ordi-
nary human faces.

Orphaned in childhood, Murillo was raised by rela-
tives (2). He apprenticed under Juan del Castillo, a lead-
ing painter of the 1630s and 1640s who, along with Alonso
Cano, influenced his early work. He left this apprenticeship
to go into business for himself, creating popular pictures
for quick sale. As a street artist, he saw the poorest in the
city, so his early paintings were sympathetic portraits of
the ragged boys and flower girls of Seville. His break came
with a commission to paint 11 works for a local Franciscan
monastery. These paintings brought him fame, and soon he
was affluent enough to marry well.

He traveled to Madrid, where he likely became famil-
iar with the work of Velazquez, fellow Sevillian and painter
to the king, and the work of Rubens, Titian, Veronese, and
Tintoretto in the royal galleries. He returned to his home-
town to found the Seville Academy of Art, paint major
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works, and enjoy great popularity, even outside Spain (3).
His mature paintings were mostly religious. Some were
genre scenes with children, a novel theme. A few were fine
portraits. All attained such lightness and refinement they
were labeled “vaporous.”

Even now, a “Murillo” stands for a good painting in
Spain. The artist made an impression, although his fortunes
faltered over time. His works sold so well that the king
limited their export. But they were copied too often. Poor
imitations in a flooded market damaged his reputation, es-
pecially since he never signed or dated his paintings.

One legend has it that Murillo died poor; another, that
he gave his wealth to charitable causes. His last work, the
Espousal of St. Catherine, commissioned for a Capuchin
monastery in Cadiz, was not completed. The painter fell
from the scaffold and was severely injured. He was taken
back to Seville, where his death was attributed to these
injuries.

The Young Beggar, on this month’s cover, exemplifies
Murillo’s technique. It showcases the masterful brushwork,
use of chiaroscuro, meticulous attention to naturalism, and
gentleness toward his subjects that attracted the attention
of later artists, among them 18th- and 19th-century’s Sir
Joshua Reynolds, John Constable, and Edouard Manet.

“Masterless children,” a common sight in Seville, were
pitied and loathed by local society, which gave them alms
with one hand and dismissed them with the other. Survival
and socialization on the street suited them for servile tasks,
which inevitably led to adult criminal opportunities, gam-
bling, and prostitution (4). In 1593, the city was “full of
small boys who wander about lost and begging and dying
of hunger and sleep in doorways and on stone benches by
the walls, poorly dressed, almost nude, and exposed to many
dangers...and others have died of freezing by dawn” (5).

An unpublished parish-by-parish survey of the “honor-
able poor” of Seville in 1667 found that untended children
aggregated in courtyards and abandoned buildings. Ex-
posed to weather and pests, unwashed and malnourished,
they were susceptible to infectious diseases, from ring-
worm to bubonic plague. When, against all odds, it snowed
twice in 1624 and 1626, they were decimated. One study in
the parish of San Bernardo showed that 27% of burials in
1617 to 1653 were of children.

Seville’s population declined in the 17th century. A
1679 silk merchants’ quarter survey showed that 40% of
the buildings were vacant. Two serious plague epidemics
and extensive emigration to the New World reduced the
number of children. Charity, documented in literary works
and prominent in the paintings of Murillo, was thought as
noble and pious, but the ugliness of want (festered wounds,
parasites, filth) so vivid in these paintings exposed the dark
side. The poor had to register for licensed begging to be
protected from impostors that would take “alms from the
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truly poor who cannot work™ (5). City authorities used
charitable funds to create “hospitals” for vagrants to be put
away from the public eye.

Asslant of light reminiscent of Caravaggio (1571-1610)
illuminates Murillo’s Young Beggar, allowing a glimpse of
his life. Weary and resigned, the boy leans against the wall,
his belongings strewn along with the remnants of a meal,
scraps of fish and rotting fruit. He is delousing himself. The
mild demeanor of the child is punctuated by the furrowed
brow and soiled feet. Like Rocinante, he is underfed, over-
worked, and riddled with pests.

“The Haves and the Haven’ts” are still at it. The Haves
contributing to charity, the Haven’ts flooding the streets,
some 100 million of them around the globe: migrant work-
ers in People’s Republic of China and elsewhere, homeless
in Los Angeles, Bristol, or Marseille. Authorities still sort
the truly and deserving poor from impostors, while the ug-
liness of want (lice, tuberculosis, flu, HIV/AIDS, hepatitis,
diphtheria) is not shrinking from public view (6,7).

The pathos in Murillo’s Young Beggar lies in the
child’s complete abandon and his charm, unblemished by
the circumstances. Well addressed in literature and art,
the plight of the poor, its abatement and elimination, is a
main concern of public health. Armed with time-honored
public health practice: health education, prescription and
device distribution, tuberculosis screening and treatment,
improved hygiene, ivermectin use against scabies and body
louse infestation, and systematic immunization, the public
health worker can now join other dreamers championed by
Cervantes in declaring, “ ‘My armour is my only wear, /
My only rest the fray’ ” (1).
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Rise and Persistence of Global M1T1 Clone of
Streptococcus pyogenes
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Epidemic and Endemic Lineages of Escherichia coli that
Cause Urinary Tract Infections

Prophylaxis after Exposure to Coxiella burnetii

Ecologic Factors associated with West Nile Virus Transmission,
Northeastern USA

Deaths from Norovirus among the Elderly, England and Wales
Norwalk Virus Shedding after Experimental Human Infection

Streptococcus pneumoniae, Haemophilus influenzae, and
Moraxella catarrhalis associated with Staphylococcus aureus and
Upper Respiratory Tract Infection

Pandemic Influenza and Excess Intensive-Care Workload

Estimating Community-associated Salmonella, Campylobacter,
and Shiga Toxin—producing Infections, Australia

Cryptosporidium Species and Subtypes and Clinical
Manifestations in Children

Optimized Control Strategy for Echnicoccus multilocularis

Automatic Outbreak Detection Algorithm versus
Electronic Reporting System

Chikungunya Outbreak, South India, 2006

Molecular Surveillance for Multidrug-Resistant
Plasmodium falciparum, Cambodia

Multistate Outbreak of Escherichia coli O157:H7
Associated with Spinach

Decision-making in Tropical Disease Control Programs
Decreased Tuberculosis Incidence and Declining Clustered
Case Rates, Madrid

Complete list of articles in the October issue at
http://www.cdc.gov/eid/upcoming.htm

Upcoming Infectious
Disease Activities

October 30—November 1, 2008
Ninth International Molecular
Epidemiology and Evolutionary
Genetics of Infectious Diseases
Meeting (MEEGID IX)

University of California at Irvine
Irvine, CA, USA
http://www.th.ird.fr/site_meegid/
menu.htm

February 12-13, 2009

The International Symposium

on the Asian Tiger Mosquito

Rutgers University

New Brunswick, NJ, USA
http://www.rci.rutgers.edu/~vbcenter/
atmsymposium.php

Announcements

To submit an announcement, send an email message
to EIDEditor (eideditor@cdc.gov). In 50-150 words,
describe timely events of interest to our readers. In-
clude the date of the event, the location, the sponsoring
organization(s), and a website that readers may visit or
a telephone number or email address that readers may
contact for more information.

Announcements may be posted on the journal Web
page only, depending on the event date.

The Public Health
Image Library (PHIL)

The Public Health
Image Library
(PHIL), Centers for
Disease Control
and Prevention,
contains thousands
of public health-
related images, including high-resolution
(print quality) photographs, illustrations,
and videos.

PHIL collections illustrate current events
and articles, supply visual content for
health promotion brochures, document
the effects of disease, and enhance
instructional media.

PHIL Images, accessible to PC and
Macintosh users, are in the public
domain and available without charge.

Visit PHIL at http://phil.cdc.gov/phil
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for AMA PRA Category 1 Credits™. Through agreements that the AMA has made with agencies in some countries, AMA
PRA credit is acceptable as evidence of participation in CME activities. If you are not licensed in the US and want to
obtain an AMA PRA CME credit, please complete the questions online, print the certificate and present it to your national
medical association.

Article Title

Preventing and Controlling Emerging and Reemerging
Transmissible Diseases in the Homeless

CME Questions

1. Which of the following statements about reducing the risk 3. Which of the following statements about scabies and body

for incident HIV and hepatitis infection among homeless louse infections in the homeless is most accurate?

individuals is most accurate? A. The body louse is an efficient vector for multiple species of

A. Older homeless adults should be targeted for HIV prevention bacteria

B. Education and skills training can reduce the practice of B. Ivermectin is ineffective in treating scabies
unprotected sex among homeless women C. Atreatment regimen of clothing change and medical

C. Homeless people are less likely than other intravenous drug treatment has been demonstrated to eliminate scabies from
users to complete hepatitis B virus (HBV) vaccination a homeless shelter

D. Homeless people should never receive the accelerated HBV D. The prevalence of body lice among sheltered homeless is
vaccination schedule approximately 5%

2. Which of the following statements about tuberculosis and 4. Which of the following statements about Bartonella

airborne diseases among the homeless is most accurate? quintana infection is most accurate?

A. Most tuberculosis infections among homeless individuals are ~ A. B quintana is the most common louse-borne disease
reactivations of established diseas reported among urban homeless

B. Sputum testing detects >90% of patients with tuberculosis B. B quintana does not cause endocarditis

C. Screening for tuberculosis with chest x-ray may be the most C. Body lice are the natural reservoir for B quintana
cost-effective approach D. Cefixime should be used for serious infections with

D. Directly observed therapy in the acute hospital setting is B quintana

associated with the highest completion rates

Activity Evaluation

1. The activity supported the learning objectives.

Strongly Disagree Strongly Agree
1 2 3 4 5
2. The material was organized clearly for learning to occur.
Strongly Disagree Strongly Agree
1 2 3 4 5
3. The content learned from this activity will impact my practice.
Strongly Disagree Strongly Agree
1 2 3 4 5
4. The activity was presented objectively and free of commercial bias.
Strongly Disagree Strongly Agree
1 2 3 4 5
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What are “emerging” infectious diseases?

Infectious diseases whose incidence in humans has increased in the past 2 decades or threatens to increase in
the near future have been defined as “emerging.” These diseases, which respect no national boundaries. include

New infections resulting from changes or evolution of existing organisms.

Known infections spreading to new geographic arcas or populations.

Previously unrecognized infections appearing in areas undergoing ecologic transformation.

Old infections reemerging as a result of antimicrobial resistance in known agents or breakdowns in
public health measures.

* o % %

Why an “Emerging” Infectious Diseases journal?

The Centers for Disease Control and Prevention (CDC). the agency of the U.S. Public Health Service charged
with disease prevention and health promotion. leads efforts against emerging infections, from AIDS. hantavirus
pulmonary syndrome, and avian flu, to tuberculosis and West Nile virus infection. CDC’s efforts encompass
improvements in discase surveillance. the public health infrastructure. and ¢pidemiologic and laboratory
training.

Emerging Infectious Diseases represents the scientific communications component of CDC’s efforts agaimst
the threat of emerging infections. However, even as it addresses CDC's interest in the elusive. continuous,
evolving, and global nature of these infections, the journal relies on a broad international authorship base and is
rigorously peer-reviewed by independent reviewers from all over the world.

What are the goals of Emerging Infectious Diseases?

1) Recognition of new and reemerging infections and understanding of factors involved in disease emergence.
prevention. and elimination. Toward this end, the journal

*  [Investigates factors known to influence emergence: microbial adaptation and change. human
demographics and behavior. technology and industry. economic development and land use, international
travel and commerce. and the breakdown of public health measures.

*  Reports laboratory and epidemiologic findings within a broader public health perspective.

*  Provides swift updates of infectious disease trends and research: new methods of detecting.
characterizing, or subtyping pathogens: developments in antimicrobial drugs. vaccines, and prevention
or elimination programs: case reports.

2) Fast and broad dissemination of reliable information on emerging infectious diseases. Toward this end. the
journal

*  Publishes reports of interest to researchers in infectious diseases and related sciences. as well as to public
health generalists learning the scientific basis for prevention programs.

*  Encourages insightful analysis and commentary, stimulating global interest in and discussion of
emerging infectious disease issues.

*  Hamesses electronic technology to expedite and enhance global dissemination of emerging infectious
disease information.



Emerging Infectious DiseasesSisa peer-reviewed journal established expressly to promote the recognition of new and
reemerging infectious diseases around the world and improve the understanding of factors involved in disease emergence, prevention, and elimination.

The journal is intended for professionals in infectious diseases and related sciences. We welcome contributions from infectious disease specialists in
academia, industry, clinical practice, and public health, as well as from specialists in economics, social sciences, and other disciplines. Manuscripts in all
categories should explain the contents in public health terms. For information on manuscript categories and suitability of proposed articles see below and

visit www.cdc.gov/eid/ncidod/ EID/instruct.htm.

Emerging Infectious Diseases is published in English. To expedite publication, we post articles online ahead of print. Partial translations of the journal
are available in Japanese (print only), Chinese, French, and Spanish (www.cdc. gov/ncidod/ElD/trans.htm).

Instructions to Authors

MANUSCRIPT PREPARATION. For word processing, use MS Word. List the fol-
lowing information in this order: title page, article summary line, keywords, ab-
stract, text, acknowledgments, biographical sketch, references, tables, figure
legends, appendixes, and figures. Each figure should be in a separate file.

Title Page. Give complete information about each author (i.e., full name,
graduate degree(s), affiliation, and the name of the institution in which the
work was done). Clearly identify the corresponding author and provide that
author’s mailing address (include phone number, fax number, and email ad-
dress). Include separate word counts for abstract and text.

Keywords. Include up to 10 keywords; use terms listed in Medical Subject
Headings Index Medicus.

Text. Double-space everything, including the title page, abstract, refer-
ences, tables, and figure legends. Indent paragraphs; leave no extra space
between paragraphs. After a period, leave only one space before beginning
the next sentence. Use 12-point Times New Roman font and format with
ragged right margins (left align). Italicize (rather than underline) scientific
names when needed.

Biographical Sketch. Include a short biographical sketch of the first au-
thor—both authors if only two. Include affiliations and the author’s primary
research interests.

References. Follow Uniform Requirements (www.icmje.org/index.html).
Do not use endnotes for references. Place reference numbers in parenthe-
ses, not superscripts. Number citations in order of appearance (including in
text, figures, and tables). Cite personal communications, unpublished data,
and manuscripts in preparation or submitted for publication in parentheses in
text. Consult List of Journals Indexed in Index Medicus for accepted journal
abbreviations; if a journal is not listed, spell out the journal title. List the first
six authors followed by “et al.” Do not cite references in the abstract.

Tables. Provide tables within the manuscript file, not as separate files. Use
the MS Word table tool, no columns, tabs, spaces, or other programs. Footnote
any use of boldface. Tables should be no wider than 17 cm. Condense or di-
vide larger tables. Extensive tables may be made available online only.

Figures. Provide figures as separate files, not embedded in MS Word.
Use Arial font for text content. Place keys within figure area. Provide foot-
notes and other information (e.g., source/copyright data, explanation of bold-
face) in figure legend. Submit figures with text content in native, editable, PC
file formats (e.g., MS Excel/PowerPoint). Submit image files (e.g., electro-
micrographs) without text content as high-resolution (300 dpi/ppi minimum)
TIFF or JPG files. Submit separate files for multiple figure panels (e.g., A, B,
C). EPS files are admissible but should be saved with fonts embedded (not
converted to lines). No PNG or BMP files are admissible. For additional guid-
ance, contact fue7@cdc.gov or 404-639-1250.

MANUSCRIPT SuBMissION. Include a cover letter indicating the proposed
category of the article (e.g., Research, Dispatch) and verifying that the final
manuscript has been seen and approved by all authors. Complete provided
Authors Checklist. To submit a manuscript, access Manuscript Central from
the Emerging Infectious Diseases web page (www.cdc.gov/eid).

Types of Articles

Perspectives. Articles should be under 3,500 words and should include
references, not to exceed 40. Use of subheadings in the main body of the
text is recommended. Photographs and illustrations are encouraged. Pro-
vide a short abstract (150 words), a one-sentence summary of the conclu-
sions, and a brief biographical sketch. Articles in this section should provide
insightful analysis and commentary about new and reemerging infectious
diseases and related issues. Perspectives may also address factors known
to influence the emergence of diseases, including microbial adaptation and
change, human demographics and behavior, technology and industry, eco-
nomic development and land use, international travel and commerce, and
the breakdown of public health measures. If detailed methods are included,
a separate section on experimental procedures should immediately follow
the body of the text.

Synopses. Articles should be under 3,500 words and should include ref-
erences, not to exceed 40. Use of subheadings in the main body of the text
is recommended. Photographs and illustrations are encouraged. Provide a
short abstract (150 words), a one-sentence summary of the conclusions,
and a brief biographical sketch. This section comprises concise reviews of
infectious diseases or closely related topics. Preference is given to reviews
of new and emerging diseases; however, timely updates of other diseases or
topics are also welcome. If detailed methods are included, a separate section
on experimental procedures should immediately follow the body of the text.

Research Studies. Articles should be under 3,500 words and should in-
clude references, not to exceed 40. Use of subheadings in the main body
of the text is recommended. Photographs and illustrations are encouraged.
Provide a short abstract (150 words), a one-sentence summary, and a brief
biographical sketch. Report laboratory and epidemiologic results within a
public health perspective. Explain the value of the research in public health
terms and place the findings in a larger perspective (i.e., “Here is what we
found, and here is what the findings mean”).

Policy and Historical Reviews. Articles should be under 3,500 words
and should include references, not to exceed 40. Use of subheadings in the
main body of the text is recommended. Photographs and illustrations are
encouraged. Provide a short abstract (150 words), a one-sentence summary
of the conclusions, and a brief biographical sketch. Articles in this section
include public health policy or historical reports that are based on research
and analysis of emerging disease issues.

Dispatches. Articles should be no more than 1,200 words and need not
be divided into sections. If subheadings are used, they should be general,
e.g., “The Study” and “Conclusions.” Provide a brief abstract (50 words); ref-
erences (not to exceed 15); figures or illustrations (not to exceed 2); tables
(not to exceed 2); and a brief biographical sketch. Dispatches are updates
on infectious disease trends and research. The articles include descriptions
of new methods for detecting, characterizing, or subtyping new or reemerg-
ing pathogens. Developments in antimicrobial drugs, vaccines, or infectious
disease prevention or elimination programs are appropriate. Case reports
are also welcome.

Commentaries. Thoughtful discussions (500-1,000 words) of current
topics. Commentaries may contain references but no figures or tables.

Another Dimension. Thoughtful essays, short stories, or poems on philo-
sophical issues related to science, medical practice, and human health. Top-
ics may include science and the human condition, the unanticipated side of
epidemic investigations, or how people perceive and cope with infection and
illness. This section is intended to evoke compassion for human suffering
and to expand the science reader’s literary scope. Manuscripts are selected
for publication as much for their content (the experiences they describe) as
for their literary merit.

Letters. Letters commenting on recent articles as well as letters reporting
cases, outbreaks, or original research are welcome. Letters commenting on
articles should contain no more than 300 words and 5 references; they are
more likely to be published if submitted within 4 weeks of the original article’s
publication. Letters reporting cases, outbreaks, or original research should
contain no more than 800 words and 10 references. They may have 1 figure
or table and should not be divided into sections. All letters should contain
material not previously published and include a word count.

Books, Other Media. Reviews (250-500 words) of new books or other
media on emerging disease issues are welcome. Name, publisher, number
of pages, other pertinent details should be included.

Announcements. We welcome brief announcements (50-150 words) of
timely events of interest to our readers. (Announcements may be posted
online only, depending on the event date.)

Conference Summaries. Summaries of emerging infectious disease
conference activities are published online only. Summaries, which should
contain 500-1,000 words, should focus on content rather than process and
may provide illustrations, references, and links to full reports of conference
activities.



